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The past year has seen many discovsries of faint periodic comets, 
mainly by the active team at Palomar headed by the Shoemakers and 
David Levy. These discoveries are important as they add to the total 
number of objects to study. 

· ·  

It 1s however, a sobering thought that the comets discovered by this 
team are merely by products of a larger �rogramme to discover fast 
moving asteroids. One wonders how many comets would be discovered if 

? exclusive search for them were made. Th� search methods used in 
_nis programme seem straightforward, relying on traditional 

photographic procedures combined with simple stereoscopy.What could be 
easier-? Providing that you have access -to- ·a 48- inch Schmidt camera and 
hundreds of clear nights per:year.and a :tletermin'ation thdo thej 6b, 

I ' ' I '  1" 
then nothing! "'- · · 

: ...... {. 

Most of the comets discovered by this team remain faint and 
unobservable for observers with small to medium sized telescopes, 
however Comet Shoemaker-Levy 1991a1 holds out a little better promise. 
With perihelion occuring in July and the comet near the north 
celestial pole we should be in position to make a good number of 

observations of this comet. Indeed I propose that we make this comet 
our primary target during 1992. 

-,.�, .� -_. 

There has been concern voiced' o'f 1 ate, that comet.ary obser�;ati ons '
by 

amateurs in this co�ntry ar�
�

now at an all time low. This' coritrasts 
with the large number of cometary observations being submitted by 
European observers. Perhaps-we in the UK have j6st got out of the 
'lbit! Observers who decided to take a break from cometary 6bserving 

A ter- P /Hall ey in 1985/86 must nolo'l be "�·Jell rested". The time to get 
back to �-¥ork has now come! As a Section ¥Je must restablish 

'
an active 

observational base. This coming year gives us that opportunity. 

The value of visual and photographic observations of comets is a high 
now as it has E''.rer been. Due t.o the transitory nature of comets the 
observational windows ar-e very�limited and planning is required to 
ensur-e the best return for our efforts. Our coordinators Guy Hurst 
(visual) and Har-old Ridley (photographic) ar-e ready to r-ecieve your 

observations.Please contact them for advice regarding the Section's 
observing programmes.Indeed in the absence of the Director until March 
CAntartic duties) any general enquiries should be forwarded to Guy 

Hut-st. 



COMET ZANOTTA-BREWINGTON \1991g1) 

:Guy Hurst, Assistant Director of the Comet Section reports: 

lMauro Vittorio Zanotta, Milan, Italy has telexed details of his o1scovery of 

new comet on 1991 Dec 23 and, in response to an alert, confirmation was obtai 

by Martin Mobberley and Herman Mikuz: 

( 20121121) ( 195121} 

; 1991 Dec 23.84375UT 2121h 44.5m +19 1121' 2121h 42.2m +18 59 

23.8681216 2121 45.0 +19 05 20 4"' "7 L.. ' +18 54 

24.719 20 47.5 +18 48 20 45.2 +18 37 
24.740 2121 48.1 +18 45 20 45.8 +18 34 

iAdditional Notes: 

lMauro Zanotta (Milan, Italy) 121.15-m reflector. 

:Martin Nobberley <Cockfield, Bury St Edmunds, England} 

0.36-m reflector visual. x55, x 95. Coma diameter 4'. 
lHerman Mikuz <Slovenia, Yugoslavia). 
:0.2121-m reflector x4121. Coma diameter 4'7 DC 6. 

:Dense appro�-� 2' diameter central condensation. 

ml Observer 

9 Zanotta 

9 Zanotta 

9 Mobberley 

10 Nikuz 

!Brian Marsden, Central Bureau for Astronomical Telegrams, informs us that th 
new comet was independently found by H.J.Brewington of Cloudcroft, CN, USA: 

RA (201210> DEC ml Observer 
i1991 Dec 24.12847 20 47 +18.5 10 Brewington 

:The following preliminary elements have been obtained from the CBAT 
:computer Service: 

:T 1 '=192 Jan 31.8870 TDT lo'J 197.7191213 
:e 1.1.a001210000 0 255.101213121 } 201210.121 

:q 0.6442588 A.U. i 49.96385 
iSource: Positions are geocentric 

iThe following daily ephemeris was calculated using 
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�Recent observations received by electronic-mail from our group of 
��uropean observers : 
i ) 
!Date 

11991 Dec 26.78UT 
:1991 Dec 26.81UT 
i1991 Dec 28.73UT 
:1991 Dec 28.74UT 

m1 
9.3 
i�. 1 
9.8 

Coma dia Instrument Observer 
3' ill.15-m reflector A.Pereira 

2.5' 
4' 

0.15-m refl ector C.A.Silva 
0.20-m reflector H.Mikuz 
20x60 binoculars H.Mikuz 

<Portugal> 

(Portugal} 

\Yugoslavia> 
(Yugoslavia} 

lThe comet should be visible rather low in the northern sky during the 
:next few week s and is best observed as soon after dar k as possible. 

:Please submit your observations by post to: 
IGuy N Hurst, 
i16 Westm i nster Close, 

iBasingstoke, 

;Hants, 
; RG22 4PF� 

�or they can be submitted via: 
:UK.AC.RUTHERFORD.STARLINK.ASTROPHYSICS 

iFAX to (0256} 471074 



PHOTOORAPHIC COMET SEEKING ttcT. Hendrie 
I photographed my··first comet on 1952 ·Jan 16 with a Govermnent surplus 

f/5.6 aeroplane lens of 350mm (14 inches) focal length on a very priillitive 
home-made equatorial with only slow motions • That was comet P/Schaumasse 
then about 6 mag in the constellation Lynx. In those d�s I used-to·guide 
for an hour or so using only rudimentary slow-motions but later I built a 
heavier equatorial for a 1 50mm (6 inch) reflector and had the luxury of a 
drive ·in RA driven by an old electric gramophone· motor through a tangent 
arm and screw • 

.About 1960 I borrowed· from the BAA a 125mm · (5 inch) refractor by Newton of 
Fleet Street, London built in 1880� This was of long focal· length, about 
f/17, and mounted on a cast iron German equatorial and- driven· by a Cooke 
weight powered clock. .Also ·about ·this ·time I started testing a rather 
faster lens covering a wider field than the f/5.6, a Wray-£/4.5 -wide,angle 
of 30CAom (12 inches) focal length. This was built into a-box camera· made 
to take whole plates 163 x 212n� (6.5 x 8.5 in) covering 30 x 40 degrees at 
each exposure. · 

· 

,, 

The camera was therefore about -500mm-·long lily 300mm square, too heavy:to 
mount anywhere but near the point of balance, but to mount it near the 
declination axis would have meant offsetting it a great deal in order' to 
avoid photographing the end of the refractor. The best solution seemed to 
be to revert to the 150Inm f/8 reflector, mounting the.:f/4.5 Wray above the 
re:flector-and thef/5.6 to.balance it below. The telescope was then.housed 
in a run-o:f:f wooden :building ).6 metres· (12 ft)'.square with walls 1.5 metres 
high. The roof had· a door ·in the south gable: and ran 'off on rails towards 

·the north. .A 3 metre diameter dome would have needed· a 1.8 metre ·wide slit 
with this wide-angle lens; not very practical. 

The Wray lens was designed for wide-angle aerial photography and would have 
been used with 225mm· (9 inch) wide- panchromatic· roll film, possibly with a 
yellow filter for haze cutting. The clear aperture at the stop of the lens 
is only about 67mm (2. 7 inches) but the front element is strongly curved and 
nearly 110mm (4.5 inches) in diameter,while the rear element is large too. 
This gives a wide field with fUll illumination. 

I tried the lens out using HPJ plates and :found that with carefUl.focussing ) 
and squaring on it·gave good, small, hard star images. .Although the 
brighter stars off the axis were not circular but more diamond shaped they 
were very sharp. Bright stars away :from the axis produced images with 
tangential wings but the ·central part of the image was very· sharp and 
contained most of the light. 

· 

I had sought the views of a number of comet observers on photographic comet 
seeking, including some professionals, and received the more or less 
pessimistic view that with small scale photography the problem of spurious 
images would be so great as to make the method inef:fective in practice. Having 
used a variety o:f lenses, including portrait lens€s and .Aero Ektars, I was 
well aware of the di:fficulties and was of much the same opinion mysel:f-, but I 
believed that it.might be worth experimenting further • 

.About this time Dr. Harsden suggested that I use the lens to search for the 
lost comet P/Temple-Tuttle 1866 1. . This was a very long shot, the chances 
of finding a new comet were probably greater, but it was worth trjing; one 
could find new comets at the same time 1 In 1962 the position of the comet in 
its orbit was so ill-de :fined that the· year of perihelion passage was uncertain 
and the plan was to search along the tracks on the sky :for a range of perihelion 
dates where the comet would probably be about the date of observation. 
Exposures made over 1962 to 1965 were unsuccessfUl (the comet was eventually 



) 

recovered by M.J. Beater at> the Boyden Observatocy close to the position 
predicted by Schubart after --linld.ng the observations· of 1366, 1699 and 
1 866. The comet passed perihelion on 1965 Apl 30. It was 16 mag at 
recovery-, much fainter than ·expected and well below the limit · of the Wrq 
lens.) Some fUrther search plates were taken in 1966/1967 when this lens 
made wa:y tempore..ril.y for a 1 OQnm aperture Cooke f/4 .5, with a narrower field 
but able to reach fainter comets. It could also be mounted on the 125mm 
refractor. 

This gives the backgrolUld to my experiments which failed to find any comets 
that were.bright enough for this lens, but did not miss· any either -so far as 
we· know. It did I believe teach me quite a lot about the pros and cons of 

·photographic comet seeking and the ways of overcoming the difficulties. I 
may well have another attempt when time· allows because as with visual comet 
seeking, given the right tools it is, in the end, a matter of hard work and 
luck. The rest of this note describes in more detail how I went about· it 
and what I learnt as a result in the hope- that it m� be of some use to 
others who may .Wish to try their luck. in this direction. The methods 
described here are those finally adopted, which I 9onsider to be the best 
with the equipment available, and which I should use again. 

*********** 

The amateur astronomer, and no doubt many a professional, has to make use 
of such equipnent a$ comes to hand and this often falls far short of the 
ideal requirements. Clearly the sole use of a moderate siz& Schmid�-for 
comet seeking would be preferable to the Wray lens, but a small Schmidt. of 
about the same focal length might· lose in the smaller area of sky covered 
more than would be gained.by the higher speed, because of the greater .number 
of exposures and film changes. The question of sky covered in a given 
observing time and faintness of comets recorded is second only (and not 
entirely independent of) ' the most important requirement which is to · 

recognise any comets photographed as· comet-like objects o-

Having previously used several· different f/2.5 and f/3 portrait lenses of 
nineteenth century vintage, all of which gave good star images within 3 degrees 
of the. optical axis but larger, softer images often oval or drawing-pin 
shaped away from the axis !'knew that none would cover even a quarter plate 
(81 x 1 06mm) although because of their simple construction they were very 
fast. A 175rom (7 inch) focal length Kodak Aero Ektar gave soft images at 
full aperture (f/2.5) even on the axis and would have had to be stopped down 
at least to :f/5.6 to have given reasonable images for this purpose. 
Elq>eriments with 300mm (12 inch) Ektars showed that they were unsuitable 
for the same reason, which was a pity because a 125mm aperture camera lens 
would have been ver,y useful for comet photography. 

The 300mm Wray on the other hand gave small hard images near the axis and 
while the images m�ay from the axis were increasingly deformed they all had 
a small sharp centre containing most of the light. At 15 degrees off the 
exis the images of bright stars looked rather like sycamore seeds, but the 
wings were not visible on faint stars, and it is the faint stars that are 
the problem. The star images near the optical axis were no larger than 
0.04mm, in quite good agreement with Whipple and Rubenstein's experimental 
value of 0.03mm for a system of about this focal length and !/ratio. 

Small, sharp star images are important for several reasons, the light is 
focussed on to a smaller area of emulsion and fainter stars are recorded, or 
the same stars in a shorter exposure time; more doubles, clusters etc. are 
resolved; images of non-stellar objects stand out mo:ro clearly from the stars, 
and comet-like objects o:f smaller diameter can be identified by inspection. 
Given good optics, adjustment and guiding, the size of star L�ages increases 
only slowly with focal length for small cameras. This leads on to the next 
point of plate scale. 

Plate scale is directly proportional to fo_cal length and for a 300mm lens or 
mirror is about 1 .9 degrees per cm or 1 arcmin is equal to 0.09mm 
approximately. The smallest star images are about 0.04mm or about 25 arcsec 
across, while the same images with a 50mm focal length lens would be about 
the same linear size but about five times the angular size, say about 2 arcmin. 



Trials with an f/2.8 Tessar of 80mm focal length showed that 9 mag comets 
could be photographed in a few minutes and identified� but the images were 
small and difficult to pick out even when one knew where to look as a comet 
of. diameter 2 arcmin was little lar.ger than the fainter star i.magc:�s. 
There is, of course, more photograph not covered with star images with tne 
larger scale and less chance that the comet suspect will be involved w1 th 
the images of stars or other objects. 

Returning to the search for new comets, clearly it would be possible to 
search with a short focus lens for comets of up to 9 mag but it would 
hardly. be worthwhile to try to compete directly with visual observers for 
comets in the brightness range up to 1 0 · mag. The photographic method is 
more cumbersome and expensive than the visual and if it is to be ·worthwhile 
its advantages must be exploited. Very few comets are discovered visually 
that are fainter than 10/10.5 ·mag at discovery; I believe that none are 
discovered photographically as a result of a deliberate search for new comets 
only. Thus the photographer should aim to go fainter than 1% mag; the 
fainter the better, but how faint will depand on the equipnent··available. 
In the end it is .a trade-off against aperture (faintness reaChed) and field 
(sky searched in the time available). The 300mm. aperture paraboloid is too re
stricted in sky coverage, and the 35mm fo:nnat camera by not being able to 
reach faint comets and the smallness of the cometary image. Somewhere in 
between one has to reach a compromise. 

I believe that the minimum focal length :i.s 250mm (1 0 inches), m.inimum speed 
f/4.5 and minimum field 20 x 20 degrees. But a faster system could operate 
with ·a smaller field as exposures would be shorter and if you can af.ford a 
longer focal length and the time to take more exposures, then you can reach 
fainter comets. The 48 inch Schmidt is perhaps the ultimate comet seeker, 
but most of us have to make do with something less expensive. 

To keep exposures reasonably short the fastest plates were used. In. this 
case, in the search for P/Temple-Tuttle,. it was expected that the comet if 
found would be within 1 and 2 AU from the Sun. At thi� distance most periodic 
comets show fairly strong emission bands. of C2 at 4737 l and 5165 i in the 
green part of the spectrum.' Although the CN band at 388,3 �is often stronger, 
the Wray lens was lalown to absorb rather heavily at shorter wavelengths, so 
Kodak Oa-J plates were used. These recorded 12 mag galaxies in 15 minu tea. 
Exposures were usual.J¥ of 40 or 30 minutes. M3 only a single camera lens was 
available, double exposures were made on each plate, the second being half 
that of the first, i.e. 30 minutes folloWed by 15 minutes. The telescope 
was moved 3 arcmin in. RA between exposures. In practice it was found that 
the shorter exposure was long enough to confirm any suspect picked up with the 
longer exposure. 1my object without a twin was a fault. The shorter 
exposures were always made to the west of the brighter one so that plates 
could be compared more easily. · 

It is impractical to search very near the horizon because of increasing 
absorption, fogging and rotation of field due to differential refraction� 
Exposures were therefore never started or ended within about 2 hours in 
hour angle from the horizon. 

Plates must be examined as soon after exposure as possible in case any 
suspects are found. To eliminate most suspects reference plates were taken 
on very good nights with longer exposures on the same plalie centres. Bright 
stars were used to guide on to improve accuracy and to minimise the chance 
of picking up the wrong star. They were all brighter than about 4 mag. 
rhese plates with double exposures were all checked very carefully for 
spurious objects and comet-like objects all of which were checked against 
the catalogues where there was any doubt about the identity of the object. 

Finding the celestial co-ordinates of objects on small scale plates is very 
time consuming. To overcome this difficulty two identical transparent grids 
were made from developed unexposed plates ruled with a fine point to give 
1200 roughly 1 degree squares. These were numbered along the edges, and objects 
were recorded giv"ing these co-ordinates. 

Plates were examined by placing side by side in front of a dif.fuse screen 
the reference plate of the area and the search plate, each covered by its 
identical grid with the same stars in each corresponding numbered square. 



' ) 

Plates and grids were clamped together with small bulldog clips to obtain 
exact register. A powerful magnifier or eyepiece was used to examine in 
turn each square, all 1200 of them. This could take 4 to 8 hours to do 
properly in a difficult area; near the denser parts of the Milky Way there '· 

could be fifty pairs of stars in a square. It was found to be worthwhile 
to have a quick look first in case there were � bright suspects, but in 
the end the only way is to go over every square. 

Conclusions 

1 • · To be worthwhile a wide angle camera of 250mm focal length or more and 
f/4.5 or faster, covering at least 400 square degrees per hour is needed. 
The Wray covered 1200 square degrees per hour of observation. 

2. Star images must be sharp and small over a wide field, requiring a 
well adjusted and suitable system, accurate polar adjustment, good guiding 
and photography awq from the horizon and pole. 

3. To reach 12 mag or fainter in a reasonable time sui table emulsions are 
desirable, with careful processing to yield comparable plates. 

4. Plates should be taken on standard centres, reference plates being 
used to check search plates. Searching needs to be done soon after 
exposure if � comets are to be recovered. If plate checking , is not done 
really thoroughly it is probablY not worth bothering at all because with 
any system an amateur is likelY to be using the margin between success and 
failure is very small anyway. 

5. Areas bordering the Milky Way are difficult because of· the crowding 
together of stars but on the other hand areas rich in galaxies are much 
easier than for visual observers because the images are quici� eliminated by 
comparison with the reference plates. The Wray showed the shapes of 

, ) 12 mag galaxies so that spirals at least could be eliminated at once. 

6. Photographic comet se'eking can be complementary to visual work if one 
concentrates on fainter comets. I would not recommend photograpny over 
visual comet seeking because of its added complexity, the time lag between 
finding a suspect and being able to check it out and the greater cost. But 
it is feasible with fairly small equipment if enough attention is paid to 
exploiting the advantages of the method rather than competing directly with 
most visual comet searchers. Whether it is quicker or better than visual 
searching with a larger instrument away from the twilight areas is probably 
a matter for the individual, some may feel they can examine plates but are 
not very likely to see a faint comet in the tele.scope. 

7. However, anything that increases the number of comets discovered or 
discovers them earlier is worthwhile. Photography carefullY applied could 
do that. 

MICHAEL J. HENDRIE 
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P�OSPZCTB FOR 1992 

Scope of these Hates All comets lrnown to be at perihelion in 1992 
are included irrespective of brightness.Of the comets with earlier 
perihelia, only those of possible observational interest to us are 
mentioned.The general limit of our magnitude range is taken to be 
12 - 14, according to instrumentation and circumstances .rl'he vie\·rooint 
is that of northern hemisphere observers in latitudes 300- 600. -

General [iost of the cocets inherited fron 19g1 will be on the wav out 
and fading, but two are quite promising: Helin-La'.vrence,19911, ':T�lich 
will be a southern object fairly bright at perihelion, and Shoemaker
Levy, 1991 a1 , 1·1hich promises to be quite bright in June-July, Hell 
placed in the northern sky.However, long-range forecasts of the bright
ness of long-period comets are notoriously rislcy. 
The returning short-period comets are a pretty dismal lot, either 
through intrinsic faintness or unfavourable circumstances; even 
P /Chernykh, I·Jhich 1.-Tas doing quite nicely, has fallen apart. 

?/Schwassmann-�achmann 1 During the first quarter of the year this 
annual comet ':!ill move slm·Tly through the northeastern part of Aries 
until it enters the twilight zone, from 1·1hich it emerc;es in late July. 
It will then retrograde through southern Auriga till the end of the 
year, 1vhen it 'Hill be well-placed and at its quiescent brightest. It 
has been less active in 1991, the only reported outbursts being in 
August and September when it reached its disturbed maximum of 12th mag. 
The only way to be sure of not nissing these··unpredictable surges is 
to keep the comet under regular surveillance, taking a look at the 
ephemeris position 1-1henever the opl;ortu_YJ.i ty arises. 

P/Le�r, 1991q Though not rivalling its long-period namesru�e 1990c,this 
comet has been reasonably bright at 8� mag. in June-July, but fading 
no1:1 and starting 1992 nearer 14th, still reluctant to leave the morning 
sky, but at least getting into northeastern Cancer.Its period of about 
50 years meru1s that many of us vJill never see it again. 

P/Hartley 2, 1991t Thought at first to be a new discovery by Kryachko, 
the object 1vas identified by i1akano as ?/Hartley 2, nearly six days 
early and \·Jell off the ephemeris.Having reached 8th magnitude in the 
autumn, though obstinately keeping in the early morning slC"J, it has 
since faded slowly, but ':!ill be \·li th us for a ':lhile in 1992, fading 
from 12th mag. as it ooves through Sextans. 

? /.1irtanen, 1991 s .Another of the little group o� comets infesting the 
morning s�J, this object reached 10th magnitude in late 0eptember,t�us 
exceeding expectations and sugr;esting that ':le should reviss our ideas 
about its normal brightness, remembering its good perform��ce in 1986. 
At the beginning of '1992 it '.·Iill oe in mid-Virgo, '12th magnitude an.d 
fading. 

P/Shoemaker-Levy 6, 1991b1 ·:L'he multiplicity of comets bearin5 the n3.:nes 
of these indefatigable discoverers makes it essential to refer to 1;h9 
numerical designations in order to avoid confusion.This one,found on 
'1991 �:ov.7 in ?isces, was 13th mag. and had a 1' tail. It has since ·oe3n 
reported visually at 10th mag.,indicating a ]Ost-perihelion flg_re.��is 
may explain �hy the ccmet �as not discovered early in Octooer, �hen it 
made a close approach to the �arth.Ranid fa.din0 ·:Iill brins the r:::J.f"�!li ":ude 
down to 14 - 15 at the be3innin8 of 1992, �hen the comet �ill be in 
�riangulum, movin� on into Andromeda. 

P/ffaye,'1991n Making one of its most favourable apparitions, this co�et 
has kept more sociable hours and has beon very �idely observed.At '1G�h 
oacnitude in October,it had a nice little tail, visually about 20' �ut 
oore than 10 re!}orted by CCD observers. :/ell placed in Cetus at 1;he ;:;tart 
of '1992, it rnoves slmvly East and l:orth, fading from 12th to "JLJ-th r:w.;. 
by tho end of �arch. 



Shoemaker-LeE!, 1291d Discovered on 1991 Jan.22, this rather distant 
object with �gh �nclination just scrapes into a 1991 perihelion.From 
its original 15th mag. it has brightened slowly to its present 12, and 
will start 1992 at about 11i.It fades slowly to 14th magnitude by the 
end of September, as it moves from I-Iercules into Cygnus and dm'in the 
�1ilky �vay into Sagitta. 

Helin-La\'l!'ence 1 911 First of the comets lrnO\m to be at perihelion in 
1 2, th�s object, d�scovered in 1991 March, has been observed at 13th-
14th mag. -during April, l;mt brightens rapidly during the latter part o:f 
1991 and starts the New Year at 8i.It \'lill, how·ever, be a southern 
hemisphere object, about 100 from the south celestial pole, moving 
rapidly north\vards tovmrds the Sun, passing about 250 south of it in 
April. It fades slmvly, and \vhan in June it reaches northern declination 
in Cetus, it vlill still be 12th magnitude, :fading to 14th by mid-:�ov. 

P/Chernykh, 1991o r·1aking its first return since discovery in 1978, this 
comet \'/as recovered in 1991 June, \vith the indicated T 2.4 days early. 
All \vent well for a \'lhile, and 12th magnitude \'ias reached at the . end o:f 
August.Then disaster struck and the comet was reported on Sept.15 - 16 
as having split into two components, both of which \·/ere very faint -
Nould R magnitudes of 16.1 & 19.1 .Little has been reported since then .. 
except that the components have separated further, and that the faintf l 
one is unlikely to survive perihelion. 

Helin-Alu, 1991r This is a very distant object, \vith q not far inside 
the orbit o:f Jupiter, and it is correspondingly faint.3ven at its closes 
to us at the end o:f June it \vill only be 15th - 16th magnitude, though 
not too badly placed in Sagitta, but the Hilky .vay together ':Ti th 
solsticial twilight will make things more difficult. 

P /KO\·lal 1, 1991 i Discovered in 1977, this comet has an interesting orbit 
with q=4o7 A.U. and e= 0.23, the period being 15 years.The prediction 
for its :first return \'/as uncertain by two weeks either v-ray,_ but •11hen_ 
the comet was recovered __ 'by Scotti. on .1_991. Jeb.21, it � .. 1as 3° off the 
ephemeris and the indicated correction to T \vas -94 days! 
The comet \•lill be o:f mainly professional interest, as it is unlikely to 
be brighter than 17i mag. v1hen at its best in April 1992, though \•/ell
placed near' Spica. 
Future development o:f the orbit takes the form o:f a progressive expan
sion of e & a, q not changing much, though the angular elements are 
drastically altered. 

P/Giacobini-Zinner, 1991m This comet has t\vo claims to fame: it is
the parent of the Giacobinid (October Draconid) meteor stream, ':Thicli 
gave major displays in 1933 8� 1946, and it \tas the first comet to be 
encountered by a spacecraft - the ICE (ISEE) satellite in 1985. 
Unfortunately this is one of the least favourable apparitions possible; 
in similar circumstances the comet was completely missed in 1953, 
but happily it vms recovered on 1991 Feb.16 at 22nd magnitude.Perihelion 
occurs in 1992 at the opposite side of the Sun from the Earth, and the 
elongation is too small for observation until August, when the magnitude 
'/Jill be only 15, fading to 16i by the end of the year, v1hile the comet 
moves south•:mrds through Hydra. 
Prospects for a meteor display are equally gloomy - the Earth \·lill. be 
at �he descending node 173 days after the comet. · 

l1Ici:TauG'ht-Russell 1 1v This is a distant and faint object, discovered 
at S�d�ng Spr�ng on· 1 91 Aug.3 • It remains in the sou:thern sky all 
the year, brightening slightly :from 16� mag. to 15� in day, and sinking 
back to 16� in December. 



P/Tsuchinshan 2 This is one of a pair of comets discovered at Purple · 
Nountain Observatory, Nanking, in 1965.Never very bright, it will be 
around 15th magnitude during the first half of the year, fading to 
17th by the end of 1992.Throughout the year it moves steadily eastwards 
and southwards, beginning in Aries and ending in southern Hydr�.· 
The other member of the pair, Tsuchinshan 1 , 1991 c1 , \IT as recovered on 
1991 Nov.8 at mag.17 - 18.It may reach 14th mag. in 1991 December, 
moving southeastwards in Virgo and fading. 

P(Grigg-Skjellerup This intrinsically faint comet has an interesting 
h1story; lost for thnee revolutions after its 1902 discovery, it was 
rediscovered in 192�.Since then it has been well observed, and has been 
traced back to an 1808 observation made by Pons. 
The orbit is somewhat chaotic 01.11ing to encounters with Jupiter, the one 
in 1820 reversing the nodes.A slow increase of q has resulted in the 
present situation in which the orbit almost grazes that of the Earth 
at the node, the separation being only Oo01 AU and the line of apsides 
being only Oo7o distant.Two consequences follow from this configuration: 
the comet could make a very close approach to the Earth, \\Then it v10uld 
be about 3rd magnitude and moving across :the sky faster then IRAS-Araki
Alcock did in 1983.The second.consequence is the possibility of a meteor 
shmver, and in 1977 a respectable 40 meteors per hour \ITere seen coming 
from the expected radiant in Puppis. 
The 1992 apparition is quite unfavourable;during the year the comet 
moves from Eridanus through Virgo and into Aquila, keeping close to the 
celestial equator.It reaches its brightest in late July, when it will 
be 13th - 14th magnitude, lm11 in the western sky. 
Finally, P/Grigg-Skjellerup is scheduled to join the select band of 
comets investigated by spacecraft, for Giotto is being directed to an 
encounter on 1992 July 10.In this connection an appeal for prompt and 
precise astrometry has been made, and a special catalogue of reference 
stars produced. 

Shoemaker-Levy,1991a1 This is one of the brighter prospects for 1992. 
It is always difficult to judge from the early photographic results 
what the eventual visual brightness will be, but using the only data 
available the prognosis is 6 - 7 mag. at perihelion in July.The comet 
will be well placed in the evening sky, moving rapidly from Cassiopia 
through Camelopardalis into Ursa Major, passing about 13°South of 
Polaris.By September it �tlill have faded to 9 -10 mag., \'fell down in 
Corvus and too close to the Sun for observation. 

P/Smirnova-Chernykh The small eccentricity (0.147) of the orbit of this 
faint comet enables it to be observed at aphelion, and it is not given 
a provisional designation.Close encounters ',·lith Jupiter in 1955 and 
1963 changed the orbit drastically and led to the subsequent discovery 
in 1975. Nakano later showed the comet to be identical to an object 
previously designated as a minor planet (1967EU).Never bright at the 
best of times, the comet remains at 20 - 21st magnitude throughout 
the year. 
Hext century, in 2019 and again in 2073-2080, the comet will experience 
temporary satellite capture by Jupiter. 

P/Shoemaker 2 Intrinsically this is a very faint comet, and although 
this apparition is only moderately unfavourable, the magnitude is' 
unlikely to be better than 15-�. In July and August the comet will' ·r!love 
from Cetus into Taurus, in the morning sky. 
Ap�rt from a slow increase of inclination, the orbit remains stable 
in other respects. 

. . 



P/DuToit-Hartley Discovered in 1945, this comet was lost for the next 
six revolutions until rediscovered in 1982, when it was found to have 
split into two components.Only the fainter one survived, and was 
recovered in 1986 at 19th mag. The present apparition is unfavourable, 
the comet being extremely faint during the first five months o� the 
year, and at too small elongation for observation during the remainder. 

P /\volf During its discovery apparition in 1884 this comet \'las fairly 
bright, magnitudes from 6 to 8 being recorded; in 1891 the magnitude 
again reached 8oSince then a rapid progressive decline has occurred, 
and since 1925 nothing better than 18th magnitude has been reported. 
Close approaches to Jupiter are responsible for these changing fortunes. 
In 1875 a \'/as reduced from 2.7 AU to 1.6, and in 1922 q was restored 
to 2o4 AU. Future years will see a steady increase of q, probably 
removing the comet from observational range.The present apparition 
t1ffers no better than 17th magnitude in Sept. - Oct., \'/hen the comet 
will be well placed in Pisces. 

P/Daniel This is another comet that has fallen on hard times after a 
promising start.An approach to Jupiter in 1901 reduced q from 1.52 to 
1.36 AU, and the very favourable apparition of 1909 led to discovery 
as a 9th magnitude object .The next three perihelia \'/ere unfavourable 
and the comet was not recovered until 1937, by \'lhich time another 
joust with Jupiter had increased q to 1.54 AUand at that and the 
following apparition it was seen at 12 - 13th mag. All subsequent 
returns have been poorly timed and brightness has been in the 15 - 20 
mag. range.The present appearance is no exception, with maximum 
brightness around 17 - 18 mag. \V"hen in late summer the comet \'fill be 
in the early morning sky in Gemini. 
A further encounter 1.<Tith Jupiter will make things worse and possibly 
lead to loss of the comet, as the outward trend of q vlill continue. 
from 1995 onwards. 

P/Schuster Discovered in 1977 at La Silla, the cometary natUre of 
this object was in doubt until it developed a 1 '  tail - in fact it 
had been recorded earlier as an asteroid.Circumstances were fairly 
good and it reached 15-a- magnitude.The follcn'ling return was poor and 
the comet was missed, but this time is similar to 1977 and16th mag. 
may be reached in the autumn when it v1ill be in Gemini in the morning 
sky. 
Future orbital changes will be slow and of a minor nature. 

P/Giclas Discovered at Lowell in 1978, this comet reached 15� magnitud� 
at its brightest.At the slightly less favourable apparition of 1985, 
visual magnitudes of 13� were recorded.This is another instance of the 
disparity bet\V"een photographic and visual magnitudes, \'lhich often 
amounts to two or more magnitudes, even though the former are given 
as 'total ' rather than 'nuclear' Cm1 rather than m2). 
The present return is a little less favourable than that of 1985, but 
\•le may hope for 14th mag. when the comet is in Taurus in late summer. 
The orbit is fairly stable until 2300 AD, \'/hen a tangle •.'li th Jupiter 
will shift it right outside that of the planet. 

P /Singer-Bre\'rster A close approach to Jupiter in 1976 was probabl;y 
responsible for the discovery of this comet a decade later, but �ven 
so it is still a faint and distant object.Given this year's unfavourablE 
return there seems little prospect of the comet being brighter than 
18th magnitude, and as such it v1ill be of little concern to users of 
modest instruments. 

.. 
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P/S\vift-Tuttle ,1862III and Kegler (or Kor;ler), 1737II 

P /S\vift-Tuttle was the first comet to be shmm to be associated with a 
meteor shower - the Perseidsoit was a fine object in its mvn right, 
second magnitude with a 30° tail. It also exhibited an anti-tail-· and 
considerable jet activity.The indicated orbital period was 120 years, 
which would have resulted in a 1982 return.'rhe strong Perseid shower 
of 1980 raised speculation that the parent comet was not far off, but 
later displays were back to normal and the comet \vas not recovered. 
It has long been thought that a comet observed from Peking by Kegler 
in 1737 might have been the previous apparition of that of 1862.0nly 
eight observations over a seven-day arc \vere obtained, and treatment 
of them by Hind in 1874 and f·'Iarsden in 1973 ;yielded elements roughly 
similar to those of the \vell-observed 1862 object, \·Ti th the notable 
exception of the inclinations, vThich \vere 63° and 1130 respectively, 
corresponding to direct and retrograde motion.Ho'.vever, ignoring this 
slight difference, the general position was consistent with the proposed 
identity. 
Assuming that the identification is correct leads to a prediction of 
T = 1992 Hovember 26, give or take a couple of months. The orbit of 
P /S\vift-Tuttle is remarkably stable gravi tationally, and deviation 
from formal prediction \vould be due to non-gravitational forces, \vhich 
are probably quite strong in this case owing to the active nature of 
the comet. 
If the comet does indeed return to perihelion in 1992/3, all \·Till 
hinge on the date, for the uncertainty encompasses all scenarios from 
the spectacular to the disappointing.:.Je can only 'wait and see' (or 
wait and not see), aa recovery will entail systematic searching v1i th 
\vide-field instruments along the predicted track. 
Although controversy has attended the discussion of the 1991 return 
of the Perseids, two facts emerge as beyond reasonable doubt: the 
maximum \·.ras stronger than normal, and the proportion of very bright 
meteors was unusually high.Whether or hot this is related to an 
imminent return of the parent comet, only time '.-Till tell a 

Elements from IAUC 5330, 1991 August 28. 

T = 1992 Nov.25.85,c.v=1530.05,12... = 1380.74, i = 113°a45,q = 0.9582 AU, 
e = 0.9633. 

P/Gale This comet has been living dangerously for the past two centurieE 
making numerous encounters not only i·Ti th Jupiter but '.vi th Saturn too, 
that of 1798 1.'1ith the latter being unique at a distance of only 0.17 AU, 
'dhile even closer approaches to Jupiter occurred in 1801 e� 1917. In 
spite of all this, only the an0ular elements have been strongly affected 
q and e remaining fairly stable.The apparitions of 1927 and 1938 were 
the only favourable ones this century and the comet has not been seen 
since the latter date.At discovery the magnitude was 8, and in 1938 a 
brief outburst was noted at 8�, the comet being more diffuse than 
previously, but all subsequent attempts to recover the comet have failed 
There is little chance of success this time, as the circumsta:..r1ces could 
hardly be 'dorse, perihelion occurring close to superior conjunction • 

.fi th only '18th magnitude indicated, this one ·:!ill be of purely aca.demic 
interest to us. 

' ) 
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T\'IO of the 1993 comets should be available to us in the latter part of 
1992. 

P/Ciffreo This was discovered in 1985 not far from P/Halley, and night 
have received more attention had we not been preoccupied with the lattero 
The present return is moderately favourable but the comet never gets 
closer than 1 AU to us and will remain in the 13 - 14 magnitude range 
from 1992 September until 1993 February, moving northeast from near 
Delta Aquarii into Aries. 

P/Schaumasse Some of us will remember the optimum apparition of 1952 
when this comet attained naked-eye brightness at 5 - 6th magnitude.Hot 
so good this time, but from 1992 September until 1993 l·Iarch it should 
brighten from 14th to 8� mag. as it moves slm·rly back and forth near 
the Hyades. 

Sources 

Carusi,A.,Kresak,L.,Perozzi,E., & Valsecchi,G.B., Long-Term Evolution 
of Short-Period Comets, Bristol, 1985 
Belyaev,N. ,Kresak,L. ,Pittich,E.N., & Pushkarev,A.N., Catalogue of 
Short-Period Comets, Bratislave, 1986 
l'�Iarsden,B.G., Catalogue of C ometary Orbits ,S.A.O., 1986 
:t-1arsden,B.G., Annual Reports on Comets, Q.J.R.A.S. 
Porter,J.G., Comets and Heteor Streams, London, 1952 
Porter,J.G., Catalogue of Cometary Orbits, London, 1960 
Kronk,G.�l., C omets - A Descriptive Catalogue, Hillside, 1984 
Vsekhsvyatskii, S.K., Physical Characteristics of Comets,Jerusalem,1964 
Wilkening,L., (Ed.), Comets, Tucson, 1982 
D.K.Yeomans, The Giacobini-Zinner Handbook, Pasadena, 1985 
Handbook of the B.A.A., 1991 & 1992 · 

B.A.A.Circulars, Ed.D.Miles. 
IAU Circulars & Hinor Planet Circulars, B.Harsden, D.Green & G.�'lilliams 
Hurst,G.M., The Astronomer 

Thanks are due to S.i·I.Hilbourn, I·J!.J.Hendrie & D.G.Buczynski for 
providing data in connection with these notes. 

H.B.Ridley, 
Eastfield Observatory. 
1991, November 30 
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Comets in 1992 

Comet 

P/Schwassmann-
1,-Jachmann 1 

P/Levy 
P/Tsuchinshan 1 
P/I-Iartley 2 
P /'•·Jirtanen 
?/Shoemaker-Levy 6 
P /Faye 
)hoemaker-Levy 

He lin-Lm'II'enc e 
P/Chernykh 
Helin-Alu 
P/Kowal 1 
P/Giacobini-Zinner 
HcHaught-Russell 
P/Tsuchinshan 2 
P/Grigg-Skjellerup 
Shoemaker-Levy 
P/Smirnova-Chernykh 
P/Shoemaker 2 
P/DuToit-Eartley 
) /\volf 
P/Daniel 
P/Schuster 

Prov. 
desig. 

1991q 
1991C1 
1991t 
1991s 
1991b1 
1991n 
1991d 

19911 
1991o 
1991r 
1991i 

·1991m 
1991v 

P/Giclas 
P/Singer-Brewster 
P/Swift-Tuttle (Kegler?) 
P/Gale 

T 
r<Iag. 

1989 
Oct.26.7 18 (12) 

1991 
July 8.2 14 
Aug.30.5 14-15 
Sept.11.7 11-12 
Sept.20.7 12-13 
Oct.13.9 14-15 
I\ov.16.2 11 
Dec.31.2 11-12 

1992 
Jan.20.3 8-9 
Jan.25.4 ? 

Feb.20.1 15-16 
I-1ar.1 0.4 17-18 
Apr.13.2 14-15 
Hay 3.3 15-16 
Nay 20.1 
July22.1 
July23.8 
Aug. 5.9 
Aug. 6.9 

14-15 
13-14 

6-7 
20 

15-16 

Brightest 
Month Elong. 

Dec. 170H 

Jan. 165�1 
Jan. 60'-'1 
Jan. 130:'1 
Jan. 95\1 
Jan. 130E 
Jan. 
Jan. 

Jan. 
Jan. 
June 
Apr. 
Aug. 
Nay 
Jan • 

• 

July 
July 
Feb. 
Aug. 

903 
70N 

60SE 
70� 

130':1 
180 

35'd 
75S 

115E 
45E 
50E 

165E 
75'd 

Noon 
New Full 

Jan. 4 

Jan.19 
Feb. 3 

Feb.18 
Har. 4 

Har.18 
Apr. 3 

Ap.r.17 

hay 2 
Hay 16 

June 1 
June15 

June30 
July14 

July29 
Aug.13 

Aug.28 
3ep.12 

Sepo 26 
Aug.27.6 18 Sep. 
Aug.28.1 16-17 Oct. 

Sep. 1.7 17-18 Oct. 

25E Oct.11 

Sep. 6.4 16 Oct. 
Sep.13.1 14 �ov. 
Oct.28.2 18 Apr. 

Nov.26 ? ? ? 

Dec.18.2 18 Aug. 
1993 

Jan.22. 5 13 lTov. 

180 Cct.25 
65�'/ nov .10 
95::1 Eov.24 

160W Dec. 9 
75:C: Dec.24 

? 
353 

120E 

� ,i 

P/Ciffr�o 
P/Schaumasse Mar. 4.1 10 Dec. 160S (8i in19932eb.) 

�lonDations are for approx. mid-month, and are rounded to nearest 5o. 



Short-Period Comets at Perihelion in 1993 

P/Comet T q p Previous A:Q:Qaritions 
1993 A.U. yrs N First Last 

-·· 

Ciffreo Jan.22.48 1.71 7.23 1 1985XVI 

Ho well Feb.26.10 1.41 5.58 2 1981X 1987VI 

Schaumasse Nar. 4.10 1.20 8.22 8 1911VII 1984XXII 

Forbes fvlar.14.63 1.45 6.13 7 192911 1987I 

Holmes Apr.10.75 2.18 7.09 7 1892III 1986V 

vaisala 1 Apr.29.18 1.78 10.78 5 1939IV 1982V 

Lovas 2 June 2.40 1.46 6.76 1 1986XIII 

lviseman-Skiff June 4.39 1.51 6.53 1 1986XV 

Slaughter-Burnham June22.43 2.54 11.59 3 1958VI 1981"rYTI' A --- ..:.. 

Urata-Niijima July13.33 1.46 6.64 1 1986XVI 

Ashbrook-Jackson July14.05 2.32 7.49 6 1948IX 198611 

Gehrels 3 July25.42 3.43 8.11 2 1977VII 19851V 

Neujmin 3 Nov.13.04 2.00 10.63 3 1929III 1972IV 

Shajn-Shaldach Nov.15.98 2.34 7.49 4 •  1949VI 1986X 

':Jest-Kohoutek- Dec.25.31 1.58 6.41 3 1975IV 1987XV 
Ikemura 

N = Eumber of previously observed apparitions. 

Complete precise orbital elements for any of these comets are availabll ) 
on request. 



COMET NEWS FROM THE I AUC ' s  5249-5426 
************************************* 
D I SCOVER I ES , RECOVER I ES , ELEMENTS ETC . 

1 99 1 e  P / SHOEMAKER-LEVY 3 

I mproved orb i t al e l ements f r om 2 1  ob servat i on s  Feb . 7 - Apr . 1 5  

T= 1 990 Dec . 26 . 7758 
e=0 . 248508 
q=2 . 8 1 4337 AU 
a=3 . 744999 AU 
p=7 . 247 years 

·, 
I l-. .  �t 5249 

Per i . = 1 85 . 201Z12 
Node . =302 . 9 1 69 < 1 950 . 0 > 
I n c l . =  4 . 9820 

n =0 . 1 35996 1 

1 99 1 f  P /SHOEMAKER-LEVY 4 
Orb i tal el ements f r om MPC 1 808 1 : 
T= 1 990 Jul y 1 4 . 543 1  Per i . =302 . 2295 
e=0 . 422300 Node = 1 5 1 . 4066 ( 1 950 . 0 )  
q=2 . 0 1 7506 A U  I n c l . =8 . 4785 
a=3 . 4923 1 0  AU n =0 . 1 5 1 0202 
p=6 . 526 years 

I AUC 5260 

1 99 1 n  P / COMET FAYE 
On Oct 1 0  D . Rab i nowi tz , usi n g  the Spacewat ch t e l escope at K i t t  Peak , detected a 
ver y di f f use band of l i g h t , some 1 ' -2 ' wi de and 2 deg l ong , ex t end i ng beyond t h (  

f i e l d  of v i ew o f  t h e  sc an . J . Scot t i  c onf i rmed the b an d  wi th t h e  same tel escope 
the f o l l owi n g  n i ght and noted t h at b and cou l d b e  t r aced to the head of P/Faye , 
e )f or } 1 0  d eg ; the b and h ad a uni f or m  wi dth of about 2 ' .  Th e earth cr ossed t h ;  

� i ane of t h e  comet ' s  or b i t  o n  Oc t 1 3 . 3 ET . 

I AUC 5366 

1 99 1 o  P/ CHERNYKH 
J . V . Scot t i , Lun ar and P l anet ary Labor at ory , rep or t s  the r ecovery of t h i s comet on 
Spacewat c h  i mages b y  h i msel f an d D . Rab i nowi tz . On J une 1 0 . 460 there was a coma a1 
out 8 mi nutes acr oss and a f a i n t t a i l ex ten d i ng more t h an 8 "  i n  p a  252 deg . The 
i nd i cated c orr ect i on to the p r ed i ct i on on MPC 1 4592 ( ephemer i s  on MPC 1 784 1 > i s  
del t a  T= -2 . 4  days . 

I mpr oved orb i t al el ement s  f r om 240 obser vat i ons 1 977- 1 99 1 : 
Epoch= 1 992 J an . 1 9 . 0  ET 
T= 1 992 J an . 25 . 44 1 7  Per i . =263 . 1 948 
e=0 . 593637 
q=2 . 356269 AU 
a=5 . 798435 AU 
p = 1 3 . 963 year s 

I AUC 5285 

Node = 1 29 . 7432 ( 1 950 . 0 )  
I n c l . =5 . 08 2 1  

n =0 . 070589 1 

J . Luu , Harvard Smi t h son i an Cent er f or Astrophys i c s ;  and D . Jewi t t , I n st i tute f or A 

t r onomy , Un i ver s i ty of Hawai i ,  c ommun i c at e :  " l-le h ave d i scover ed that P / Chernykh 
'""' 



has sp l i t .  Observat i on s  w i th the 2 . 4-m tel escope of the Mi c h i g an -Dartmout h-M I T  1 

b ser vatory on Sept . 1 5  and 1 6  show t h at the sec ondary n uc l eus i s  separ ated f r om 
the p r i mar y by 56 " . 6  +/-0" . 7  i n  p . a . 7 1  +/- 1 deg . Both the p r i mary and second� 
y ob j ec t s  app ear ex tended . The Moul d R mag n i tudes of the p r i mary and secondary 
re 1 6 . 1 and 1 9 . 1 ,  respect i vel y ,  measured wi t h i n an 1 1 " . 7  d i ameter d i aphr am. Hei · 
h er separat i on nor the d i f f erence i n  mag n i tudes c h anged between n i g ht s . " 

-

I AUC 5347 

Fur ther ob servat i on s  of the sp l i tt i ng of the nucl eus ( c f . I AUC 
: 5347 > have been rep or t ed by S. M. Lar son ( Sept . 7 ,  9 ,  Oct . 7 ,  8 > , 
l J .  V .  Scot t i  and T .  Gehrel s ( Sep t . 1 7 ,  Oct . 2 ,  1 5 ,  16 , Nov . 5 ) , J .  

Luu an d D .  J ewi tt < Oct . 4-6 > , and R .  H .  McNaught ( Oct . 5 ) . 
Z .  Sek an i na ,  J et Propul s i on Laborator y , Cal i f orn i a I n st i t ut e  of 

Tec hnol og y , r ep or t s : " A  sol ut i on based on 29 p os i t i onal observat i on s  
o f  t h e  t w o  nuc l ei between Sep t .  7 and Nov . 5 i nd i cates t h at t h e  com
p an i on ( th e  f a i nter nuc l eu s >  sep ar ated f r om the p r i mary at 3 . 3 AU 
f r om t h e  sun , on 1 99 1  Apr . 1 4 . 7 + / - 4 . 1 UT . The separ ati on vel oc i ty � 
i s  f ound t o  be h i gher t h an that f or any other sp l i t  c omet : 1 5 . 00 + / -

: 0 . 93 m / s  a l on g the rad i us vector i n  t h e  d i r ect i on of the sun , 0 . 60 
l + /- 0 . 1 5  m / s i n  the d i r ec t i on per p end i cul ar to the r ad i us and t oward 
l t he d i rect i on f r om wh i c h the comet has come , and 0 . 23 + / - 0 . 03 m / s  
l i n t h e  d i r ect i on of t h e  c omet ' s  north or b i t a l  pol e .  The sec ond ary 
: has been sub j ected t o  a d i f f er en t i a l nongrav i t at i ona l  dec e l er at i on 

of 1 89 +/- 1 7  un i t s of 1 0E-5 so l ar att r act i on and , i n  t h e  t ermi nol o
gy i ntroduced el sewhere f or t h e  sp l i t  c omet s ( Se k an i na 1 982 , i n  Com
et s ,  ed . L .  L .  W i l keni n g , Un i v .  Ar i z on a , p .  25 1 ) , i t  r epresen t s  a 
mi n or comp an i on .  The sol ut i on sat i sf i es the ob ser vat i on s  w i t h  a 
mean resi dual of + / - 0 " . 33 .  The corr e l at i on between t h e  decel er a
t i on and the endur ance that app l i es to most other sp l i t  c omet s sug 
gest s t h at the compan i on shou l d d i sapp ear short l y .  The ephemer i s 
shows no maj or c h ange i n  the con f i gurat i on unt i l around p er i hel i on ,  
by wh i ch t i me the probab i l i t y of the c omp an i on ' s sur v i val i s  v i rtu
al l y  n i l . "  

I AUC 539 1 ) 
', j J  

1 99 1 p  P/ SHOEMAI<ER 1 
P . M . K i l mar t i n ,  Mount J oh n  Observator y , r ep or t s  that t h i s comet has been r ecovere• 

by A . C . G i l more and hersel f .  The i mages are d i f f use , and the l ast one i s  very W• 
ak . The i n d i cated cor r ect i on to the p r ed i c t i on on MPC 1 3046 ( ep h emer i s on MPC 1 
27 1 > i s  del t a  T= -0 . 6  d ay .  

I mproved or b i t a l  el ements f r om ob servat i on s  1 984- 1 99 1 : 
Epoch = 1 99 1  Dec . 1 0 . 0 ET 
T= 1 99 1  Dec . 1 8 . 2230 Per i . =  1 8 . 7733 
e=0 . 470347 Node = 339 . 2496 ( 1 950 . 0 > 
q= 1 . 985757 AU 
a=3 . 749 1 62 AU 
p = 7 . 259 year s 

I AUC 5286 

1 99 1 q  LEVY 

I n c l . =  26 . 2367 
n = 0 . 1 357697 

Davi d . H . Levy , Tucson , AZ ,  rep or t s  h i s d i scovery of a comet wi t h  a 0 . 4 1 m  f /5 ref l e< 
t or , as g i ven bel ow .  The ob j ect i s  spmewhat conden sed wi t h  a 3 '  coma and no evi d· 
nee of t ai l .  



1 99 1  UT 
June 1 4 . 448 

1 4 . 465 

I AUC 529 1 

RA < 1 950 > DECL . 
1 . 42 . 2 
1 42 . 4  

+ 1 3  3 2  
+ 1 3  3 4  

m 1  
8 

Orb i t a l computat i on s  show t h at t h i s c omet h as a r evol ut i on per i od 
: of some 35-60 year s and t h at when p er i hel i on passage i s  i n  September a c l ose ap 

p r each t o  t h e  ear th i s  possi b l e .  S .  Nakan o  and D .  W .  E .  Green have i ndependent! 
y suggested i dent i ty wi th c omet 1 499 , b ut the n umber of i nt er ven i ng r evo l ut i ons i 
s uncertai n .  

T = 1 99 1  Jul y 8 . 1 85 ET Per i . = 
e = 0 . 92728 Node = 
q = 0 . 982 1 7  AU I n c l . = 

a = 1 3 . 50559 AU n = 0 . 0 1 9858 p 

I A  } 5306 

Orb i t a l  e l ement s  f r om MPC 1 8773 : 

T = 1 99 1  Jul y 
e = 0 . 9288 1 4  
q = 0 . 9825 1 5  AU 

a = 1 3 . 802 1 08 

I AUC 5375 

1 99 1 r  HEL I N-ALU 

Epoch = 1 99 1  Jul y 
8 . 1 927 ET 

3 . 0 ET 
Per i . = 
Node 
I n c l . 

AU n = 0 . 0 1 922 1 4  

= 
= 
p 

4 1 . 472 
328 . 693 1 950. 0 

1 9 . 1 82 
= 49 . 63 year s 

4 1 . 4772 
328 . 7224 1 950 . 121 

1 9 . 1 845 
= 5 1 . 276 year s 

El eanor Hel i n  and Jef f Al u rep or t  thei r d i sc overy of a comet on f i l ms t aken by H 
el i n , K . Lawren ce , P . Rose , and C . Brewer w i th the 0 . 46m Schmi dt tel escope a t  Pal omar 
• The ob j ec t  i s  d i f f use wi t h  no apparent tai l .  

1 9° '1.  UT RA < 1 950 } DECL . 
Ju;- ) 1 3 . 32257 1 6  35 54 . 60 -22 25 54 . 7  

1 4 . 32899 1 6  35 23 . 58 -22 1 8  26 . 4  

I AUC 529 1 

Orb i tal el ements f r om MPC 1 8773 
T= 1 992 Feb . 20 . 12174 1 Per i . =  3121 . 8 1 33 

m 1  
1 6  

Node = 252 . 9525 ( 1 950 . 0 >  
q=4 . 850069 AU I n c l . =  49 . 3 1 34 

I AUC 5374 

1 99 1 s  P / W I RTANEN 
S . Nakan o , Sumoto , Jap an repor t s  t h at T . Sek i , Gei sei , has recovered t h i s comet ( m 1 =  
1 7 ) . The ob j ect i s  d i f f use wi t h  c onden sat i on , a n d  the i nd i c ated c or r ec t i on to t� 
e pred i ct i on on MPC 1 3046 ( ep h emer i s on MPC 1 8 1 48 }  i s  del ta T= -0 . 05 day . 

I AUC 5303 

1 99 1 t  P / HARTLEY 2 
G .  R .  Kast el · ,  I n st i t ut e f or Theoret 

i c a l  Astron omy , repor t s  the 
: f ol l owi n g  rough posi t i ons of a c omet d i scover ed by T .  V. Kr yachko at 



l Ma j dan a k . The ob j ec t  was d i f f use and c on d en sed wi t h  a c oma 1 5 ' across . 

1 99 1  UT R . A .  ( 1 950 ) Dec l . m 1  
J u l y 9 . 854 1 0 1 . 5  +20 1 5  1 1  

9 . 938 1 02 . 121  +20 05 
1 0 . 875 1 06. 2 +20 40 1 1  

S .  Nakan o , Sumot o , J ap an , has suggest ed t h at t h i s  i s  P / Hart l ey 2 ,  
a cor r ec t i on of del t a  T . =  -5 . 6 d ays bei n g  n ec essary t o  h i s predi c t i on 
on MPC 1 3046 .  As a resul t ,  R .  E .  McCrosky and C . -V .  Shao wer e ab l e  to 
con f i r m the comet and i t s i dent i f i c at i on w i t h  the 1 . 5-m r ef l ector at 
Oak Ri dge Observatory , as f ol l ows : 

1 99 1  UT R . A .  < 1 950 ) Dec l . 
J u l y 1 2 . 3 1 995 1 1 2  48 . 80 +2 1 2 1  

1 2 . 32387 1 1 2  49 . 88 +2 1 2 1  
1 2 . 32899 1 1 2  5 1 . 28 +2 1 2 1  
1 2 . 33093 1 1 2  5 1 . 82 +2 1 2 1  

: I AUC 5304 

: I mproved orb i t al el ements f r om MPC 1 8598 : 
Epoch = 1 99 1  Sept . 2 1 . 0  ET 
T= 1 99 1  Sept . 1 1 . 6542 Per i . = 1 74 . 9337 

05 . 9  
1 2 . 4 
20 . 8  
23 . 9 

e=0 . 7 1 9489 Node = 226 . 0539 < 1 950 . 0 )  
q=0 . 953285 AU 
a=3 . 398382 
p =6 . 265 year s .  

I AUC 5324 

1 99 1 u  P / AREND 

I nc l . = 9 . 256 1 
n = 0 . 1 573243 

S . Na kan o , Sumot o , J apan r epor t s  the T . Se k i , Gei sei , has r ec overed th i s  c omet ( m 1 = 1 8  
} .  The c omet i s  d i f f use and somewhat conden sed . The i nd i c at ed cor r ec t i on t o  the 
pred i c t i on on MPC 1 3042 ( ephemer i s i s  on MPC 1 8469 > i s  del t a  T= +0 . 0 1 d ay . 

---'j 
I AUC 5322 

1 99 1 v  i'lc NAUGHT-RUSSELL 
R . H . Mc Naught , Ang l o  Aust r al i an Observatory , r eports h i s  d i scover y of a c omet on a 
60 mi nute R ex p osur e by K . S . Russe l l wi th the UK Schm i dt on Aug 30 Subsequen t l y h 
e al so f ound i t  on an Aug . 3  p l at e .  

Par abol i c  or b i t a l  el ement s  

T= 1 992 APR . 24 . 445 

q=3 . 32276 AU 

I AUC 5333 

1 99 1 w  Mc NAUGHT-RUSSELL 

Per i . =  253 . 599 
Node = 1 20 . 1 55 < 1 950 . 0 )  
I nc l . = 9 1 . 576 

R . H . McNaught , An g l o Austr al i an Observatory , r ep or t s  h i s d i scovery of another comet 
< m 1 = 1 8 > , th i s  t i me on an R p l at e  t a ken by K . S . Russel l wi th the U . K .  Schmi dt on S 

ept 3 .  

I AUC 5335 



. ' ·-·.· • � ! . • .  ' ;  . 

The f o l l owi ng parabol i c  or b i t a l  el ement s ,  f r om n i ne observat i on s  Sept3-8 , are r a  
t her uncer t a i n ,  but they suggest t h i s comet may h ave a n ear r ecord l arge p er i h e l  
i on d i st anc e :  

T= 1 99 1  J an . 1 2 . 975 

q=7 . 1 1 258 

I AUC 5339 

1 99 1 x  SPACEWATCH 

Per i . =  1 54 . 056 
Node = 1 49 . 352 ( 1 950 . 0 )  
I n c l . = 1 1214 . 876 

J . V . Scott 1 , Lunar and Pl anet ary Labor ator y repor t s  the d i scovery of a comet ( m2=2 1 
) f r om obser vat i on s  wi t h  the 0 . 9 1 m  Spac ewat ch t e l escope on Ki tt Peak by T . Geh r e  
1 s .  

I 

I AL ') 534 1 

The f ol l ow i n g  parabol i c  and e l l i pt i cal or b i t s  sat i sf y  1 5  ob servat i on s  Sept . 8- 1 2c 
omparab l y  wel l .  

T= 1 9 9 1  Dec . 8 . 446 ET 

q=0 . 52588 AU 

T=1 990 Dec . 1 5 . 452 
e=121 . 5 1 223 
q= 1 . 53500 AU 
a=3 . 1 471211 AU 
p=5 . 58 year s 

I AUC 5343 

Per i . =  45 . 41213 
Node = 1 62 . 993 ( 1 95121 . 0 ) 
I n c l  = 44 . 626 

Per i . =  85 . 867 
Node = 1 52 . 956 ( 1 950 . 0 )  
I nc l  = 1 0 . 1 88 

n = 0 . 1 76546 

Cow�,utat i on s  f r om 2 1  ob ser vat i ons Sept . B- 1 7  now make i t  c l ear that the comet i s  
- \ t . d - o+ - nor p er l.  o : 

T= 1 990 Dec . 23 . 1 1 5 
Ill ( 1  950 . 0 )  
q= 1 . 58060 
a= 304677 AU 
p=5 . 32 year s 

I AUC 535 1  

1 99 1 y  P / McNAUGHT-HUGHES 

Per i . =  89 . 1 24e=lll . 48 1 22 

I n c l . =  9 . 523 
n = 0 . 1 85329 

Node = 1 52 . 24 

R . H . Mc Naught r epor t s  h i s d i scovery of a c omet \ m 1 = 1 6 . 5 )  on an R p l ate t aken by S .  
M • •  Hug hes w i th the U . K .  Schmi dt tel escope at Si d i ng Spr i ng .  The d i scovery p l at e  
showsthe c omet as st ron g l y conden sed , w i th a d i f f u se 2 '  t a i l i n  p a  250 deg . 

I AUC 5354 

I mpr oved orb i t al el emen t s  f r om 8 ob ser vat i on s  Sept . 30 - Oct . 1 2 :  

T= 1 99 1  June 1 6 . 320 
e=0 . 40 1 90 
q=2 a l 2527 
a=3 . 55335 AU 

Per i . =  224 . 450 
Node = 89 . 333 ( 1 950 . 0 }  
I nc l . =  7 . 299 

n = 0 . 1 47 1 45 



. . . ' . � . ' - · .  - ... : . .- - - : 

p =6 . 7121 year s 

I AUC 5374 

1 99 1 z  P /SHOEMAKER-LEVY 5 

E . Bowel l ,  Lowel l Obser vator y , c ommun i c ates t h e  f ol l owi ng prec i se p os i t i on s , measL 
r ed by S. J . Bus , of a n ew c omet d i scovered by C . S . Shoema k er , and D . H . Levy w i th the 

0 . 46m Schmi dt t el escope at Pal omar . The ob j ect i s  desc r i bed as c on d en sed . 

1 99 1  UT 
Oct . 2 . 3121243 
Oct . 3 . 30625 

I AUC 5359 

RA . ( 1 950 } Dec l . 
Ql 23 38 . 25 -7 29 1 1 . 2  
0 22 48 . 57 -7 25 1 3 . 8 

m 1  
1 6  

) 
The f o l l owi ng prel i m i nary orb i t a l  el emen t s  f r om f i ve observat i on s  Oct . 2-6 i nd i c a  
te t h at t h i s i s  a short per i od c omet . 

T= 1 99 1  Dec . 1 . 533 
e=0 . 487121121 
q= 1 . 96464 
a=3 . 82974 AU 
p =7 . 49 year s 

I AUC 536 1 

Per i . =  0 . 430 
Node = 30. 062 ( 1 950. 121 )  
I n c l . =  1 1 . 057 

n = 0 . 1 3 1 507 

I mp r oved orb i t al el ements f r om 1 4  observat i ons Sept . 1 7-0ct . 1 4  

T= 1 99 1  Dec . 1 3 . 2346 
e=0 . 529856 
q= 1 . 984423 AU 
p =8 . 672 year s 

I AUC 5376 

1 99 1 a 1  SHOEMAKER-LEVY 

Per i . = 6 . 0372 
Node = 28 . 9889 ( 1 950 . 0 )  

n = 0 .  1 1 36576 

Car o l yn S . Shoema ker , Eugene M . Shoemaker and Davi d H . Levy r eport thei r d i scovery o 
f another comet . 

I AUC 5363 

Or b i t a l  el ements f r om MPC 1 9258 

T= 1 992 Jul y 2 3 . 7558 

q=0 . 829393 

I AUC 5380 

Per i . =  1 45 . 4 1 57 
Node = 48 . 2948 ( 1 950 . 121 > 
I nc l . = 1 1 3 . 3739 

1 99 1 b 1  P/SHOEMAKER-LEVY 6 
C . and E . Shoema ker and D . H . Levy r eport thei r d i scover y ,  on a 121 . 46m Schm i dt f i l ms 
t a ken at Pal omar , of a f ast mov i ng c omet . Approx i mate p os i t i on s  f o l l ows : 

\ 
.., ,v 



1 99 1  UT RA ( 1 950 ) Dec l . m 1  
Nov . 7 . 1 90 Ill 07 . 0  - 1  35 1 3  

9 . 1 93 Ill 1 1 . 5  + 1  50 
1 0 . 1 56 Ill 1 4 . 3 +3 -:r-:;r �'..Jo 

The comet i s  stron g l ey conden sed on the f i l ms , wi t h a coma of d i ameter about 30 " .  
On Nov . 1 0 . 1 6 , th er e  was a t a i l about 1 '  l on g  t oward t h e  east ; at about t h i s same 

t i �e , Levy est i mated m 1 =  1 2 . 7 vi sual l y  i an lll . 1 5m r ef l ector . 

I AUC 5382 

I mpr oved or b i t al e l ements f r om 9 ob ser vat i on s  Nov . 3-Dec . 4  

T= 1 99 1  Oct . 1 3 . 863 
e=0 . 71Zl63 1 
q= 1 . 1 3245 AU 
a=3 . 85588 AU 
o=- , 57 vears . ) ' 

I AUC 54 1 6  

1 99 1 c 1  P /TSUCH I NSHAN 1 

Per i . =  333 . 1 3 1  
Node =37 . 929 ( 1 950 . 0 ) 
I n c l . =  1 6 . 863 

n = 0 . 1 30 1 72 

S . Nakano , Sumot o , J apan r ep or t s  the recovery of t h i s  c omet by T . Sek i w i th the 0 . 60 
m ref l ector at Gei sei . The c omet has a t a i l 30 " l on g  i n  pa 300 d eg and i s  d i f f us 
e wi th central cond en sat i on .  Sek i  ' s  ob servat i on s  y i e l d a correct i on t o  t h e  pred 
i ct i on on MPC 1 3057 of del t a  T about +0 . 02 d a y .  

I AUC 5383 

1 99 1 d l  P/ SHOEMAKER-LEVY 7 
C . and E . Shoema ker and D . H . Levy report thei r d i scover y of another c omet on f i l ms 
ex p osed wi th the 0 . 46m Sch mi dt t e l escope at Pal omar . Th e comet i s  d i f f use wi t h  c 
ondensat i on .  

I A1 "� 5389 
- ,J 

Orb i tal el ement s  f r om 7 obser vat i on s  Nov . 13- Dec . 5 : 

T= 1 99 1  Oct . 27 . 3096 
e=0 . 542469 
q= 1 . 628858 AU 
a=3 . 560 1 fll2 AU 
p=6 . 7 1 7  year s 

I AUC 5397 

1 99 1 e 1 P/ TSUCH I NSHAN 2 

Per i . =  9 1 . 7535 
Nod e = 3 1 2 . 3 1 9 1 ( 1 950 . 0 )  
I n c l . =  1 0 . 2625 

n = 0 . 1 46727 1 

J . Scot t i , Lunar and P l anet ary Labor ator y , r epor t s  the r ecovery of th i s  comet < m2=2 1 
) on i mages obt a i ned wi th the 0 . 9 1 m  Spac ewatch tel escope by D . Rab i n owi tz and h i mE 
el f .  The comet app ear s st el l ar ,  to the l i m i t s of seei n g  and the posi t i on i s  i n  c 
l ose agreement wi th t h e  pred i c t i on on MPC 1 4593 ( ep h emer i s  on MPC 1 8469 ) . 

I AUC 5403 

1 99 1 f 1 P / KOWAL 2 
H .  Kosai and T .  Hi rayama , Nat i on a l  Astronomi c a l  Ob ser vator y , 

l Tokyo , report that Masao I sh i k awa has d i scovered a c omet , and t h ey 
: pr ov i d e  the f o l l owi ng p r ec i se posi t i on s :  



1 99 1  UT R . A .  ( 1 950 ) 
Dec . 1 2 . 70336 8 32 29 . 59 

1 2 . 800 1 1 8 32 29 . 28 
1 3 . 72775 8 32 42 . 1 8  
1 3 . 76373 8 32 42 . 29 
1 3 . 79457 8 32 42 . 64 
1 5 . 79330 8 32 59 . 9 1 
1 6 . 7229 1 8 33 06 . 03 
1 6 . 74930 8 33 06 . 05 
1 6 . 7986 1 8 33 06 . 4 1 

Dec l . 
0 30 
0 32 
0 56 
0 57 
Ill 57 
1 47 
2 09 
2 H I  
2 1 1  

54 . 6 
48 . 8  
07 . 9  
04 . 4  
48 . 1 
08 . 1 
38 . 7  
1 3 . 9 
34 . 1 

m 1  
1 4 . 0  

1 4 . 0 

Ob server 
I sh i k awa 

!I 

.. 

11 

11 

11  

Kush i d a 
.. 

.. 

M .  I sh i k awa < Fukay a , Sai tama } . 
l [ 7m :  : --Mor e-- l E m : : 

0 . 1 6-m hyperbol o i d astrograp h . 

Tech -Pan f i l m  w i thout f i l t er . I mage d i f f use w i t h out conden sat i on .  
Measurer S .  Hayak awa . 

: v . l<ush i d a < Yat sug at ake South Base Observator y ) . 0 . 20-m f / 4 hyper
bol oi d ref l ect or . Comet i mages d i f f use and d i f f i c ul t to measur e , 
espec i a l l y  i n  r i ght asc ensi on . 

B .  G .  M ar sden < Harvar d -Smi thson i an Center f or Astrophysi c s }  and 
T .  Kob ayash i < O i z umi , Gunma , J apan } h ave i dent i f i ed the c omet wi t h  
P / Kowal 2 \ 1 979 I I > , the pred i ct i on f or wh i c h o n  MPC 1 3046 requi r es 
correc t i on b y  Del t a ( T )  = -54 days . Mar sden prov i des the f ol l owi n g  
i mproved orb i t a l  el ement s ,  wh i ch sat i sfy 1 6  observat i on s  1 979- 1 99 1  
w i th mean resi dual 1 " . 2 : 

Ep och = 1 979 J an . 7 . 0  ET 
T = 1 979 J an . 1 3 . 6774 ET Per i . = 1 89 . 3294 
e = 0 . 560490 Nod e = 247 . 212165 
q = 1 .  5 1 9722 AU I nc l . = 1 5 . 8032 

a = 3 . 457766 AU n = 0 . 1 532889 p = 6 . 430 

Epoch = 1 99 1  Oct . 3 1 . 0  ET 
T = 1 99 1  Nov . 4 . 3598 ET Per i . = 1 89 . 5235 

1 950 . 0 

year s 

e = 0 . 564287 Node = 247 . 0738 1 950 . 0 
: [ 7m : : --!'lor e-- : [ m : : 

q = 1 . 499650 AU 
a = 3 . 44 1 834 AU 

I AUC 5406 

1 99 1 g 1  Z ANOTTA-BREW I NGTON 

I nc l . = 1 5 . 8359 
n = 0 . 1 543544 P = 6 . 385 year s 

Maur o Z anotta and Howard Brew i n g t on have i n d ep endent l y  r ep orted 
: t h e  d i scover y of a c omet . The f o l l owi ng ob ser vat i on s  ar e ava i l ab l e : 

1 99 1  UT R . A .  ( 2000 } Dec l . m 1  Ob ser ver 
Dec . 23 . 76042 2121 44 . 5  + 1 9  1121 9 Z an ot t a  

23 . 78473 20 45 . 0  + 1 9  05 11 

24 . 07639 20 45 + 1 9 . 5 Levy 
24 . 1 2847 20 47 + 1 8 . 5 1 0  Brew i ngton 
24 . 36 1 46 20 46 44 . 04 + 1 8  53 06 . 9  1 0  Koj i ma 
24 . 365 1 0  20 46 44 . 7 1 + 1 8  52 58 . 7 .. 

24 . 37222 2!21 46 46 . 24 + 1 8  <=" '")  55. 6 11 ..J.L. 

24 . 37650 20 46 47 . 1 8  + 1 8  52 42. 2 11 

l M . V .  Zanot t a  ( Mi l an ,  I t a l y } . 
condensat i on .  

0 . 1 5-m ref l ector . Comet d i f f use w i th 

: n . H .  Levy < Tuc son , AZ > .  0 . 4-m ref l ect or . On l y  a b r i ef con f i rmat i on 

. . . · - ·..- . � :  . .  , .  ;_ 



of the comet through a g ap i n  the c l oud s .  Posi t i on uncertai n .  
: H . J .  Brewi ngton < C l oudcrof t , NM > . 0 . 4-m ref l ec t or . Comet r ather 

d i f f use and no l onger obser vab l e  after moonr i se .  
I T . l<o j i ma \ YGCO Ch i yoda St at i on > . Commun i c at ed b y  S .  Nakan o .  

I AUC 54 1 2  

Further prec i se p osi t i ons h ave been repor t ed a s  f ol l ows : 

I : 

1 99 1  UT 
Dec . 26 . 3868 1 

26 . 39306 
26 . 77569 
26 . 78993 
28 . 37589 
28. 38878 

20 
20 
2121 
2121 
2 1  
2 1  

R . A .  ( 2000 ) Dec l . 
53 53 . 82 + 1 8  06 
53 55 . 1 8  + 1 8  1216 
55 1 8 . 67 + 1 7  57 
55 2 1 . 63 + 1 7  56 
0 1  1 3 . 02 + 1 7  1 7  
0 1  1 5 . 80 + 1 7  1 7  

Observer 
3 1 . 2  Sug i e  
22 . 7  11 

1 1 . 7  Vagnoz z i  
5121 . 9  11 

35 . 7 Kobayash i 
1 5 . 0 11 

: A . _:·Sug i e  < Dyn i c } . 0 .  25-m Schmi d t . Commun i c at ed by S .  Na�� an o .  
l A . Vagnoz z i  < Stroncone ) .  121 . 5-m R i t chey-Chret i en .  Comet very d i f f use . 
l T . l<ob ayash i ( Oi z umi ) .  0 . 1 6-m r ef l ector + CCD . Commun i c at ed by Nakan o .  

Parabol i c  orb i t a l  el emen t s  f r om 9 ob servat i on s  Dec . 24-28 : 

T = 1 992 J an . 3 1 . 887 TT Per i . = 1 97 . 7 1 9  
Node = 255 . 1 00 2000 . 0 

q = 0. 64426 AU I n c l . = 49 . 964 

I AUC 54 1 9  

1 99 1 h 1  MUELLER 
On 1 99 1  Dec . 1 8  J ean Muel l er r eported her d i sc over y of a pr ob ab l e  

: comet on a si ng l e  ex posure on Dec . 1 3  b y  C .  Brewer , D .  Mendenh al l and 
i hersel f w i th the 1 . 2-m Osch i n  tel escope i n  the c our se of Pal omar S k y  
: survey I I . The ob j ect was d i f f use wi th a possi b l e  f a i nt t a i l to the 
� sr �hwest . The d i scovery has n ow been con f i rmed on a f i l m  obtai n ed on 
: D� � 3 1  by E .  M .  Shoemaker , C .  S .  Shoemaker and D .  H .  Levy wi t h  the 
i 0 . 46-m Schmi dt . The f ol l owi n g  measuremen ts are a l l by Muel l er :  

1 99 1  UT R . A .  ( 2000 ) Dec l . m 1  Observer 
Dec . 1 3 . 48264 9 38 56 . 1 6  +42 3 1  23 . 9 1 7 . 5 Muel l er 

1 3 . 52778 9 38 53 . 58 +42 3 1  53 . 0  11  

3 1 . 35486 8 58 02 . 50 +47 38 09 . 3  1 6  Shoemaker 
3 1 . 39444 8 57 52 . 55 +47 38 58 . 2  

I AUC 5420 

Parabol i c  or b i tal e l ement s  f r om 8 observat i on s  Dec . 1 3-Jan . 2  

T= 1 992 Mar . 2 1 . 1 96 
q=0 . 1 987 1 
I n c l . =95 . 524 

I AUC 542 1 

Per i . =  307 . 0 1 1 
Node = 288 . 795 ( 2000 . 0 >  



PER I OD I C  COMET D ' ARREST = COMET LA H I RE < 1 678 ) 
Al though the possi b i l i ty of t h e  i dent i ty of P / d ' Arrest w i t h  a 

c omet observed by La H i r e  i n  1 678 was suggest ed sh or t l y  after i t s 1 85 1  
d i sc overy < Va l z 1 85 1 , Comptes Ren d . No . 2 ,  p .  1 55 )  and prompt l y  
f or gotten , t h i s has r ecent l y  b een i n dependent l y  consi dered by A .  
Ca�usi , and G .  B .  Val sec c h i , I st i tuto Astrof i si c a Spaz i al e ,  Rome , and 
L .  Kresak and M. l<resa k ova , Sl ova k  Astr onomi c a l  I n st i t ute , Br at i sl ava , and p r oven 

to be correc t . Al th ough f our appr oaches wi t h i n  0 . 5 AU of Jup i ter dur i ng the 26 
r evol ut i on s 1 678- 1 85 1  comp l i cate t h e  l i n k age , Carusi et a l . h ave ascer t a i ned tha 

t the non g r av i tat i on a l  ef f ec t s  on the comet , wh i l e r e l at i vel y l arge , seem to be 
ex t r aor d i n ar i l y  stab l e .  
The f ol l owi n g  orb i t a l  e l ement s  est ab l i shed b y  t hem f or the 1 678 epoch 
sat i sfy t h r ee of La Hi r e ' s  f our observat i on s  wi th i n  0 . 2 deg : T = 1 678 Aug . 23. 39 
5 ET , Per i . = 1 59 . 377 , Node = 1 68 . 939 , I n c l . = 2 . 8 1 1  
< equi nox 1 950 . 0 ) , q = 1 . 1 6285 AU , e = 0 . 67008 . A prel i mi nary attempt by G .  Si t a  

r s k i , Center f or Space Research , Warsaw , to i nc orporate the 1 678 observat i on s  '!j 
th a d i f f er en c e  of some two h ours i n  the t i mes at whi c h  they ar e assumed t o  h'""' �i' 

been mad e ;  see P i n g r e  1 784 , Cometograph i e  2 ,  24 ) d i rect l y i nt o  a nongravi t at i on 
al sol ut i on c over i ng 3 . 1 centur i es g i ves ( f or t h e  epoch 1 678 J u l y 3 . 0 >  T = 1 678 
Aug . 23 . 444 ET , Per i . = 1 59 . 564 , Node = 1 68 . 8 1 1 ,  i = 2 . 827 ( equi nox 1 950. 0 ) , q = 
1 . 1 6277 AU , e= 0 . 6700 1 , A 1  = +0 . 4 1 , A2 = +0 . 0985 . Con t r ary t o  a stat ement i n  th 
e r ecent or b i t  c at a l ogues , Douwes ' ( 1 753 , Vervo l g Beschr . St a ar t st erren ) p ar abol 
i c  or b i t  shoul d h ave T = 1 678 Aug . 28 . 085 . Lever r i er ' s < 1 848 , A . N . 26 , 383 ) sol u 
t i on ,  computed on the i nc orrect assump t i on of i dent i t y of the 1 678 comet w i t h  P/ 
d e  Vi co-Swi f t , i s  i nconsi stent wi t h  the obser v a t i ons b ut c an b e  made t o  f i t  w i t h  

a mean-an oma l y ad j ust ment c or r espond i n g to T appr- o>: . 1 678 Aug . 2 1 . 5 .  

I AUC 5283 

PER I OD I C  COMET GR I GG-SKJELLERUP 
T .  Mor l ey and H .  Bohnhardt , European Space Oper a t i ons Centre , 

i wr i t e :  " Th e  European Space Agency h as appr oved the mi ss i on known as 
: Gi ot to E>: tended Mi ssi on ( GEM > f or a spacec r af t encoun ter wi t h  
: P / Gr i gg-S k j e l l erup o n  1 992 J u l y 1 0 .  Hi gh-qua l i ty ast r omet r y  of the 
: c omet i s  n eeded at ESOC to determi ne the most accurate comet ary or 
: b i t  poss i b l e  f or the f l yby . Si n c e  there w i l l  be no Pat h f i n der Pr o
i j ec t ' usi n g  obser vat i on s  of other c ometary mi ssi ons , the i mp or t ance 

of ground -b ased astromet r y  f or orb i t  i mprovemen t i s  even h i gher than 
! d ur i n g the P/Hal l ey c amp a i g n . We wou l d appr e c i ate r ecei v i n g  h i gh
l qual i t y astrometr i c  d at a  of P / Gr i gg-Sk j el l erup wi t h i n  two d ays of 
! ob servat i on ;  ast r ometr y  wi l l  b e  of h i ghest p r i or i t y d ur i ng the two 
: mont hs p r i or to en c ounter . We c an b e  reached at ESOC/ECD / OAD , 
: Rober t -Bosc h -Str . 5 ,  D-6 1 00 Darmst adt , German y ;  e-ma i l TMORLEY@ESOC . 
l B I TNET or HBOEHNHA@ESOC . B I TNET . " 

I AUC 53 1 5  

PER I OD I C  COMET SCHWASSMANN-WACHMANN 1 
The f o l l owi ng v i sua l magn i t ude est i mates i nd i c at e  that t h i s  

; ) ---, 

: comet i s  c urrent l y  un d er go i n g  an outbur st : Aug . 6 . 4 UT , 1 5  or b r i ghter C R .  E .  M 
cCros ky , Oak R i dg e  Observatory ,  1 . 5-m ref l ect or + CCD > ; 8 . 06 , 1 1 . 8 : ( H .  Mi k uz , Lj 
ubl j ana , Yugosl av i a ,  0 . 36-m r ef l ec tor > ; 8 . 4 1 , 1 2 . 1 C A .  Hal e ,  Las Cruces , NM , 0 . 4 
1 -m ref l ect or > ; 9 . 08 ,  1 2 . 3 ( M i kuz ) . 

A .  Coc h r an , Astr onomy Departmen t , Un i ver s i t y  of Tex as ,  i n f orms us that , i n  
v i ew of t h i s out b ur st , she wi l l  b e  obt a i n i ng ob servat i on s  of the comet wi t h  the 
I nt ernat i on a l  Ul travi o l et Ex p l or er sat el l i t e l ate on Aug . 10 UT . She wou l d app 

r e c i ate any support ob servat i on s , espec i a l l y c o l dr s  or spect r a ,  that c an be obt a 



r -

i ned and commun i c at ed t o  her { e-mai l an i ta@ast r o . as . ute>: as . edu , tel eph one 5 1 2-47 
1 - 1 47 1 ) .  

I AUC 532 1 

PER I OD I C  COMET SCHWASSMANN-WACHMANN 1 
H .  t-li k uz , L j ub l  j an a , Yugos l avi a ,  r ep ort s t h at a 1 -m i n e>: p osur e 

: wi th a 0 . 1 9-m f i 4 f l at f i el d  camera ( +  CCD > t ak en on Dec . 1 1 . 853 UT 
: shows a st ar l i ke c entral conden sat i on of d i ameter 40 " and a round 
: del i c at e  coma e>: t en d i  ng out to about 6 ' .  

Total v i sual magn i t ude est i mates ( c f . I AUC 5349 , 5396 ) : Dec . 
l 5 . 2 1 UT , 1 2 . 6 ( A .  Hal e ,  Las Cruces , NM , 0 . 4 1 -m ref l ector > ; 5 . 77 ,  
: 1 3 . 4  \ S .  Gar r o , Mer l ette , Fran c e , 0 . 20-m ref l ector > ; 5 . 85 ,  1 3 . 7 
: C M i kuz , 0 . 36-m ref l ect or > ; 6 . 22 ,  1 2 . 7 < Hal e > ; 6 . 80 ,  1 3 . 6 < Garr o > ; 
l 9 . 83 ,  1 4 . 0 ( M i kuz > ; 1 1 . 87 ,  1 3 . 2 < M i k uz ) . 

I AUC 5404 
__ .! _)--------------------------------------------
PER I OD I C  COMET SW I FT-TUTTLE ( 1 862 1 1 1 }  
Al though i t  i s  general l y  pr esumed that t h i s c omet p assed p er i h el i on unobserved 
ar ound 1 98 1  + / - 2 ,  the possi b i l i t y that PiSwi f t -Tutt l e  was i dent i ca l  wi th c omet 
1 737 1 1  Keg l er and that i t  may r eturn i n  l ate 1 992 i s  perhaps enh anced by t h i s y 
ear s very str ong Per sei d d i sp l ay .  The n omi nal pred i ct i on < Mar sden 1 973 , AJ . 78 , 662 
) i s : 
T= 1 992 Nov . 25 . 85 
e=0 . 9633 
I n c 1 . = 1 1 3 . 45 

Per i . = 1 53 . 05 
Node = 1 38 . 74 ( 1 950 . 0 )  

q=0 . 9582 AU 

Because of nongrav i t at i onal ef f ec t s  the uncert ai n t y  i n  T cou l d be as much as +/-
2 mont h s .  

B . G . 1'1ar sden 

I AUC 5330 

) 
C01''1r- 1 LED BY D .  G .  BUC Z YNSK I 
> 
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I" First Announcement 

Meeting of European (and International) 
Planetary and Cometary Observers 

M E P  C 0 ' 92 
in Violau, Germany (Bavaria) 

in the International Space Year 1 992 
September 18 - 2 1 ,  1 992 

For ten years we, the Arbeitskreis Planetenbeobachter (Working Group 
of Planetary Observers of Germany), have been arranging the Planeten- und 
Kometen-Tagung (meeting of Planetary and Cometary Observers),  which brings 
together more than lOO amateur observers from German-speaking regions 
every year. 

For the first time, in 1992 we want to invite planet and comet observers from 
all over Europe and also the rest of the world, to open up new European 
and international perspectives in amateur astronomy as well. 

Official language will be English. 

We offer: 
• a unique meeting atmosphere in a beautiful landscape, 

• conference, accomodation and catering in one building, the Bruder-Klaus
Heim with the famous Violau Observatory, 

• reports and exhibitions regarding the activities in different countries, 

• Proceedings included in the fee, 

• and an astro-geological excursion with scientific guidance. 

The full fee for everything, including conference papers, accomodation, full 
catering and the excursion will be only approx. OM 200,- (approx. FF 650, ) .  

For pre-registration and further information, please contact 
Wolfe;ane; Meyer, M:� rt,instr 1 ,  D-( W ) lOOO Berlin 4 1 ,  Germany 

-. 


